in the main text displays two reduction peaks and two oxidation peaks in each CV curve.
*Corresponding authors. E-mail: yanghuiying@sutd.edu.sg (Huiying Yang), yumeng.shi@szu.edu.cn (Yumeng Shi), henan.li@szu.edu.cn (Henan Li) S1 Supplementary Note S1.1 Estimation of the Capacitive Contribution and Diffusion-controlled Contribution Figure 4g in the main text displays two reduction peaks and two oxidation peaks in each CV curve.
Generally, the measured peak currents (i) and scan rates (v) have a relationship follows the power law as below:
which can be rewritten as, log(i) = log(a) + b· log(v) Therefore, the b value can be acquired by fitting slope of the log(i) versus log(v) profile. The b value is often in a range of 0.5-1.0, where a b value tends to 0.5 indicates the electrochemical process is controlled by ionic diffusion, while the b value reaches to 1.0 corresponds to the capacitive dominated behavior.
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Assuming the current response (i) depends on a combination of the pseudocapacitance and diffusion-controlled process, the capacitive contribution can be further quantitatively calculated according to the following equation:
which can be reformulated as,
where k1v and k2v 1/2 represent the capacitive and ionic diffusion contribution, respectively.
The capacitive contribution can be estimated by determining the k1 value, which can be obtained by fitting the i/v 1/2 vs. v 1/2 plots.
S1.2 Estimation of the Diffusion Coefficient Values Calculated for the MgVO Cathodes in the Five Different Electrolytes
The diagonal lines in the low-frequency region presented in the EIS results are assigned to the ion diffusion in the electrode materials. The diffusion coefficient values can be quantitatively calculated by Eqs. S1 and S2:
In Eq. S1, Z' is defined to be the Warburg impedance, ω is the angular frequency in the low frequency region, RD is the diffusion resistance, and RL is the liquid resistance. And the Warburg impedance coefficient (denoted by σ) is the key factor what we want to obtain, which is calculated by the slope of the oblique line corresponding to the relationships between Z' and ω -1/2 in the low frequency region. In the Eq. S2, D denotes diffusion coefficient, R is the gas constant, T is denoted as the thermodynamic temperature, A is the effective contract area of the electrode, F is the Faraday constant, and C is the concentration of the active ions. As shown in Fig. S6 , it can be observed that the specific capacities increase over several hundred cycles until to a maximum value except for the cathode in the 2.0 M MgSO4 electrolyte, indicating that a gradual activation is highly required to improve the kinetics and the discharge capacity can then be fully displayed. The cathodes in the hybrid 1.5Zn0.5Mg and hybrid 1.0Zn1.0Mg electrolytes show a stable cycling performance after the electrode activation. By contrast, the cathode in the 2.0 M ZnSO4 electrolyte presents the gradually decreased capacities. 2018, 18, 1758 Ca0.24V2O5· nH2O 1 M ZnSO4 ~200, ~150, and 72 mA h g −1 at 10 C, 30C and 80C, respectively (1C=250 mA g −1 )
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